Background. The phytohormone jasmonates (JAs) regulate fundamental plant processes; such as the anthocyanin accumulation during ripening of strawberry, a non-climacteric fruit model. Jasmonoylisoleucine (JA-Ile), one of the bioactive JA molecules, mediates binding of the JAZ repressor protein to COI1, an F-box protein forming the SCF COI1 ubiquitin E3 ligase complex, in Arabidopsis. The COI1-JA-Ile-JAZ complex initiates the JA-signaling pathway leading to early jasmonate responses. Most of Arabidopsis JAZs contain a degron sequence at the Jas domain responsible for interaction with COI1 and JA-Ile. The woodland strawberry (Fragaria vesca) is a model plant for the Rosaceae family, in which the JA-signaling pathway is poorly understood at the molecular level. The aim of this work was to understand the molecular basis of the interaction between the F. vesca COI1 (FvCOI1) and JAZ1 (FvJAZ1) or JAZ8 (FvJAZ8) mediated by JA-Ile.
145 XP_004287655) and FvJAZ8 (accession code: XP_004293626) that exhibited 38.7% and 46.2% 146 of sequence identity relative to AtJAZ1 and AtJAZ8, respectively, were selected for further 147 studies (Table S1 ). Thus, in the present research, the XP_004307613, XP_004287655, 148 XP_004293626 sequences were named as FvCOI1, FvJAZ1 and FvJAZ8, respectively. A search 149 on the RCSB Protein Data Bank (January 3, 2017) confirmed that X-ray crystal structure for 150 FvCOI1, FvJAZ1 and FvJAZ8 proteins were not publically available. A multiple alignment of 151 amino acid sequences was performed using Clustal W and Bioedit Sequence Alignment Editor 152 v7.0 software (Hall, 1999 256 Until now, a 3D structure for FvCOI1 is not known. We used various in silico tools to obtain 257 insights into the molecular mechanism that is responsible of FvCOI1 interaction with JA-Ile and 258 FvJAZs. A 3D model for FvCOI1 was built based on sequence alignment between FvCOI1 and 259 AtCOI1 template (69.8% identity). Two further optimization steps were performed to obtain a 260 correct model for FvCOI1. First, an energy minimization procedure was performed, and after 261 that, a short molecular dynamics simulation was run to achieve a final structural model for 262 FvCOI1 (Fig. 3) . A geometric and energetic model evaluation was performed to validate its 263 quality. The RMSD values calculated between FvCOI1 and its template for the backbone was 264 10.8 Å (Fig. S2) . The stereochemical quality of the 3D model was analyzed using Ramachandran 265 plots generated by PROCHECK. It was found that the φ/ψ angles for most of the amino acid 266 residues were at the favored region of 99.4% (including: most favorable regions, additional 267 allowed regions and generously allowed regions) indicating a good stereochemical quality (Table   268 S3 ). Finally, the FvCOI1 model showed a Z-score of -9.07 according to ProSA2003, which was 269 close to -8.13 value obtained for the Arabidopsis template. Consequently, the final structure for 270 FvCOI1 was acceptable for further analysis. (Fig. 3A) . The LRR domain included seventeen LRR 275 domains, which adopted a tandem packed structure of staggered α-helix and β-sheets (Fig. 3B) .
276 FvCOI1 had a central cavity in the LRR domain; the top of the cavity surface was formed by 277 three long loops (Fig. 3B) , similar to AtTIR1 and AtCOI1 . This cavity is 289 proteins. For this, a sequence alignment between the AtJAZ1 template fragment and our 290 sequences was performed. Then, the non-aligned sequence was removed and only the sequence 291 similar to the template fragment was considered for each FvJAZ (Fig. S3A ). Similar to FvCOI1 292 model described above, two optimization steps were performed to obtain a correct model, 293 followed by an energetic and geometric evaluation. The RMSD values for the backbone and 294 calculated between AtJAZ1 and the two FvJAZ structures were 3.79 Å (Fig. S3D) . Additionally, 295 the RMSD value calculated between FvJAZ1 and FvJAZ8 was 2.9 Å (Fig. S3E ). The 296 PROCHECK showed that all amino acid residues were at the favored region respect to FvJAZ1 297 and FvJAZ8 (Table S3) . Finally, the Z-score for FvJAZ1 and FvJAZ8 was -2.34 and -1.75 298 respectively, while the template showed a Z-score of -1.29. The final structures for FvJAZ1 and 299 FvJAZ8 peptides were acceptable for further analysis. 300 301 Regarding to the structural characteristics of the FvJAZ1 and FvJAZ8 peptide fragments (Fig. 302 S3B, C, respectively), they adopted a bipartite structure with a loop region followed by a small Table 1 , a negative energy was obtained for 310 each tested ligand, indicating a favorable or likely protein-ligand interaction. However, the 311 differences between ligands were significant, being the strongest binding interaction found 312 between JA-Ile and FvCOI1 (Table 1) .
313
314 To corroborate that FvCOI1 has a stronger interaction with JA-Ile than JA as we expected, MDS 315 studies were performed. The time-course FvCOI1-ligand interaction for JA-Ile and JA was 316 studied using MDS. The complex formed between FvCOI1 and JA-Ile showed a correct 317 orientation as the previously described template structure for AtCOI1-JA-Ile complex. JA-Ile 318 was oriented in the pocket entrance of FvCOI1, and sat in an 'upright' position with the keto 319 group of its common cyclopentanone ring pointing up and forming a hydrogen bond (H-bond) 320 with R493 and K8 residues from FvCOI1 (Fig. 4A) . Additionally, other amino acid residues 321 were important for the protein-ligand interaction, contributing to the FvCOI1 pocket entrance 322 architecture (Fig. 4A) . In contrast, the ligand in FvCOI1-JA complex ( The previously generated FvCOI1-JA-Ile and FvCOI1-JA stable complexes were used to study 330 protein-ligand-protein conformations by molecular docking simulation procedure using the 331 FvJAZ1 and FvJAZ8 peptide fragments. As shown in Table 2 , negative values of Haddock score 332 were obtained for the four tested complexes, indicating a favorable or likely protein-ligand-333 protein interaction. The strongest binding interaction was found between FvJAZ1 and FvCOI1 334 with JA-Ile (Table 2) , however, the two complexes with FvJAZ8 showed an unfavorable 335 Haddock score.
337
The different formed complexes were evaluated by MDS procedure. First, the dependence on 338 RMSD values was tested to check whether the convergence in calculations was obtained and if 339 the equilibrated MD trajectory was stable. The RMSD value for FvCOI1-JA-Ile-FvJAZ1 340 complex was the lowest one, with a value around 0.9 Å (Fig. S4) 
